The sulphonic amino acid taurine exists in a very high concentration in retinal photoreceptor cells.' 2 Its function(s) is unknown, but photoreceptors degenerate in cats maintained on a taurine-free diet.3 Taurine may therefore be essential for photoreceptor viability, and blood may be an important source of taurine for the retina. Entry into the tissue is modulated by the retinal pigment epithelium (RPE), which has an active high-affinity uptake system for it.4' The taurine is then passed by exchange or net uptake, according to nutritional status,7 into the retina.
Patients with various hereditary diseases which lead to degeneration of photoreceptor cells have been reported to have normal plasma taurine concentrations.8 However, it is not known if entry of the amino acid into the retina is efficient. Athough this cannot be studied directly in vivo, it is possible to investigate similar systems in more readily accessible tissues. For example, blood platelets are rich in taurine and possess a high-affinity uptake system for it, resembling that found in the RPE.9 It has been reported that taurine uptake is lower than normal in platelets from Correspondence to Dr Mary J. Voaden. patients with retinitis pigmentosa (RP).'°" As the majority of people included in this study had no known affected relatives, RP could have arisen either from inheritance of autosomal recessive genes or as the result of a spontaneous genetic mutation or from a nongenetic cause. There is the likelihood therefore of heterogeneity within the group.
Several distinct inheritance patterns of RP are recognised. They include autosomal dominant, Xchromosome-linked (X-hemizygote), and autosomal recessive. The last is most clearly distinguished when brothers and sisters express the disease but there are no other affected relatives, a category referred to by Jay'2 as mixed multiplex. We shall use this terminology, referring also to RP patients with no known affected relatives as simplex. 2 In the present study we Resultant pellets of platelets were resuspended to a volume equivalent to that of the original PRP, in Ca2+-free Krebs bicarbonate medium containing 3 0 mM EDTA9-hereafter referred to as KRB. 1 ml portions were then incubated for 20 min with 1-0 or 60 0 ,LM 3H-taurine (0 25 ,tCi/ml, added in a volume of 20 ,tl) at 37°C or 0C, in an atmosphere of 95% 02: 5% CO2. 3H-taurine (18 Ci/mmol; 1 mCi/ml) was obtained from Amersham Intemational Ltd, England. Packard 'mini' counting vials were used as incubation vessels. Ten-minute incubations were also included in many of the tests to establish linearity of uptake of the radioactivity in all the groups studied. 'Uptake' was stopped by placing the tubes in ice, and the platelets were then recovered by centrifuging at 1800 g for 10 min at 4°C.
Ten ,ul of medium was removed at the beginning and end of the incubation, the radioactivity counted, and a mean of the 2 used to assess tissue/medium (T/M) ratios. The remaining medium was poured from the tube, which was then drained on filter paper, and the sides were swabbed with small portions of filter paper, held with fine forceps, to remove adhering droplets of medium. In some estimations the platelets were then washed once with fresh taurinefree medium. Although this lowered the background level of 3H-taurine, it made no difference to the final results. Triton X-100 (0 5 ml 10% v:v, aqueous solution) was added to solubilise the tissue, followed 30 min later by 4-5 ml scintillation fluid. Radioactivity was counted on a Packard 3375 liquid scintillation spectrophotometer.
Platelet counts were done on whole blood and also on aliquots of PRP, and protein was estimated in known aliquots of the platelet/KRB mixture.'5 The standard for this was bovine serum albumin.
Platelet wet weights were estimated from the pro- Table 1 3H-taurine uptake by platelets from patients with retinitis pigmentosa *p<005; **p<0.02; ***p<001 when compared with total control group, p<002 when compared with the value for normal males, i.e.,
5-4±0-3 (32).
Results are expressed as the mean ±SEM. The number of estimations is shown in brackets. Normal T/M ratios were established for 3H-taurine uptake by platelets from most patients regardless of the incubation medium employed (Table 1 ). The notable exception was the significantly lower ratio established when platelets from X-linked hemizygote patients were incubated in their own plasma, and the greater than normal uptake seen when they were incubated in KRB containing 1 0 AM taurine. It would appear, therefore, that the plasma was effecting the former result. The rate of high-affinity taurine uptake was also increased in multiplex patients, although in this group the T/M ratios established in autologous plasma were apparently norrnal.
Several of the patients included in this study had thrombocytopenia (Table 2) , the mean whole blood platelet count being significantly lower than in controls (mixed or males only) both in X-linked hemizygotes and in a family group with autosomal dominant cone/rod dystrophy (macular dystrophy combined with peripheral outer retinal degeneration, loss of visual acuity occurring in the lst-2nd decades of life). In the latter group the protein values obtained for the platelets retained after centrifugation suggested that they were almost double the size of those obtained from control bloods (Table 2) . A slight increase in the mean protein content was also observed for platelets from other patients with autosomal dominantly inherited RP, whereas the value obtained for platelets from multiplex patients was smaller than normal.
Discussion
The results from this initial study suggest that in general platelets from patients with RP have a normal capacity for taurine uptake. The exceptions are platelets from 'X-hemizygote' and multiplex patients, where there is evidence for an increase in the capacities of their 'high-affinity' uptake systems. We do not have enough information on overall taurine homoeostasis in these patients to comment on the significance of these observations and how they might affect in-vivo situations. It is recognised that the kinetics of taurine uptake into platelets may not be the same in plasma as in KRB9 and that plasma proteins affect platelet function. 6 As yet we do not know the taurine concentrations in our plasma samples. We cannot therefore assess the effects of the plasmas on the kinetics of taurine accumulation. However, it is of interest that plasma from 'X-hemizygote' patients reduced to below normal the T/M ratio established by autologous platelets. This may represent a decreased taurine uptake or could be caused by an increase in the plasma concentration of taurine, and further studies are needed. Berson et al.8 found normal taurine levels in plasmas from 3 patientswithX-linked hemizygote RP, and Arshinoff et al. 7 have reported an 11% reduction in the concentration of taurine in whole blood haemolysates from X-linked hemizygote patients. Published evidence does not therefore suggest increased plasma taurine levels in this group. The other possibility, that something in the plasma is affecting taurine uptake, is worthy offurther consideration, since it is feasible that effects on a long-lived tissue such as the pigment epithelium might be more severe than on blood platelets with their half-life of only 9-11 days.
Apart from a reduced T/M ratio for taurine uptake in autologous plasma, platelets are also reduced in number in X-hemizygote bloods, a result that might at least in part explain the lowered concentration of taurine in whole-blood haemolysates found by Arshinoff et al., " as platelets do contain a very high concentration of endogenous taurine. We cannot conclude that our findings represent a decreased number of platelets per unit volume of plasma, as we have also, in preliminary studies, found evidence for a raised haematocrit in these patients. Our investigations are therefore continuing.
In contrast to our present findings Airaksinen and co-workers'' " reported a significant decrease in taurine uptake by platelets obtained from a predominantly simplex group of RP patients. Endogenous platelet taurine was also lowered. In both studies results were expressed per unit platelet and might therefore have been effected by a reduction in platelet size. Although we have found a normal level of platelet protein in our present study on simplex patients, it should be noted that there was wide variation in the results we obtained, with values ranging from 2 to over 6 ,ug protein/106 platelets. Thus the patients were possibly heterogeneous as regards RP classification. We have, however, observed a reduction in platelet protein, and possibly therefore in platelet size, in the multiplex RP patients (Table 2 ). Indeed if we had calculated the taurine uptake data presented here in terms of platelet numbers, we would have observed a 20% reduction belaw normal in the number of counts accumulated by the 'multiplex' platelets. Of the 10 patients studied by us 6 were mixed multiplex (brother(s) and sister(s) affected) and 2 were females with only affected sisters. It is probable, therefore, that the group contains a predominance of patients with autosomal recessive RP. If this were true also of the patients studied by Airaksinen etal., " variation from normal in platelet size might explain the discrepancy between our findings.
The increased protein content of platelets from patients with autosomal dominantly inherited RP might relate to increased platelet size but could also be caused by increased adsorption of blood proteins on to the plasma membrane. '8 9 In this instance we observed normal plasma uptakes when the taurine data were recalculated in terms of platelet numbers.
The results of the studies reported here, although raising many new questions, do show that there may be changes in blood homoeostasis in RP patients specific to the various genetic classifications of the disease. This alone would make the observations worthy of further investigation.
